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this problem appears to be impractical [45]. Current design procedure is based on 
the regulatory codes derived from experience by observation of structural behavior 
in earthquakes. This experience is coupled with some of the established theoretical 
concepts of dynamic response and vibratory motion, on the assumption that only 
the first mode of vibration is important. The characteristic shape of the deflec¬ 
tion curve is assigned to the first fundamental mode of a particular structure, and 
then the equivalent static force is calculated. For example, based on a commonly 
accepted code in California, the following practical formulas are used: 


Q h = WCK d 
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The system to which these equations apply is represented in Fig. 12.1. This can 
be a building or some other structure resting on a firm base which is submitted 
to seismic motion. Here Q h denotes the shear load at the base under dynamic 
conditions and W is the total weight of the structure. The coefficient C can be 
multiplied by the weight to obtain the maximum horizontal inertia force. The 
numerical factor K d varies between 0.7 and 1.5 and accounts for the ability of the 
structure to deform plastically.* The maximum displacement, given by Eq. (12.3), 
is expressed in inches and frequency / in hertz [45]. 

The beam member supporting weight W in Fig. 12.1 can flex and it represents 
the effective spring constant of the system. It is important to note that the natural 
period of vibration T enters the calculations. 
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Fig. 12.1 Simplified seismic model. 


*Low values of K& are normally assigned to structural members that are able to deform 
plastically. Higher values of this factor are reserved for relatively brittle materials such as 
concrete. 



